: The G X experiment is located in experimental Hall D at Jefferson Lab (JLab) and provides a unique capability to search for hybrid mesons in high-energy photoproduction, utilizing a ∼9 GeV linearly polarized photon beam. The initial, low-intensity phase of G X was recently completed and a high-intensity phase has begun in 2020 which includes an upgraded kaon identification system, known as the DIRC (Detection of Internally Reflected Cherenkov light), utilizing components from the decommissioned BaBar DIRC. The identification of kaon final states will significantly enhance the G X physics program, to aid in inferring the quark flavor content of conventional (and potentially hybrid) mesons. In these proceedings we describe the installation of the G X DIRC and the analysis of initial commissioning data.
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Introduction
The G X experiment, shown schematically in Fig. 1 and located in Jefferson Lab's Hall D, utilizes a tagged photon beam derived from the electron beam's coherent bremsstrahlung radiation from a thin diamond wafer. The primary goal of the experiment is to search for and ultimately study an unconventional class of mesons, known as hybrids mesons, which contain an intrinsic gluonic component to their wave functions [1] [2] [3] . Hybrid meson states are predicted by Lattice QCD calculations [4] , and provide an opportunity to quantitatively test our understanding of the strong nuclear force in this non-perturbative regime. Construction and installation of the baseline G X detector was completed in 2014, with first physics-quality photon beams delivered in Spring 2016 [5] . The low-intensity phase of the physics program with the baseline G X detector then ran from 2017-2018. The particle identification (PID) capabilities have been studied with this data, and in the forward region the time-of-flight (TOF) detector performance has reached its design specifications for providing π/K separation up to p ∼ 2 GeV/c. An initial physics program to search for and study hybrid mesons which decay to non-strange final state particles is underway. An upgrade to the PID capabilities is needed to fully exploit the discovery potential of the G X experiment by studying the quark flavor content of the potential hybrid states. The DIRC upgrade for G X, described in detail in Ref. [6] , utilizes one-third of the fused silica radiators from the BaBar DIRC (Detection of Internally Reflected Cherenkov light) detector [7] , with two new, compact expansion volumes. These proceedings describe the installation of the G X DIRC and analysis of initial commissioning data.
Installation
The first major milestone of the G X DIRC installation was successfully transporting four of the DIRC "bar boxes" from SLAC to JLab in 2018, which each are recycled components from the BaBar detector consisting of ∼ 5 m long fused silica radiator bars, which are quite fragile, contained in an aluminum housing [9] . Once at JLab, these bar boxes were installed in their support structure for operation in Hall D, as shown in Fig. 2 . The remaining optical components for the DIRC, known as the Optical Box (OB), consists of multiple flat mirrors, immersed in water, that reflect the Cherenkov photons through a fused silica window to a plane of Multi-Anode PMTs (MAPMTs) as shown in Fig. 3 . The front surface flat mirrors1 were characterized for their reflectivity vs wavelength to be utilized in simulation. The characterization and calibration of the Multi-Anode PMTs (MAPMTs) and readout electronics modules was done at JLab, including a battery of tests using a dedicated laser test setup which illuminates the MAPMTs to measure the single photoelectron response for each pixel individually to determine the gain and efficiency, following the procedure described in Ref. [10] . In preparation for the first commissioning beamtime, half of the assembled and tested MAPMT modules were then installed for one of the Optical Boxes, as shown in Fig. 4 (left) . The MAPMTs are coupled to the fused silica window of the OB by a silicone cookie and compressed by the black bracket seen in the figure [9] . Each module has it's own low and high voltage as well as optical fiber, which were installed and routed through the dark box as seen in Fig. 4 (right) . The fullyinstrumented OB was coupled to the bar boxes with a water-tight gasket, followed by a complete test of the readout electronics prior to the commissioning beamtime, using the LED calibration system. 
Spring 2019 Commissioning
Over a ten day period in February 2019, half of the G X DIRC was commissioned by operating the nominal G X experiment with the addition of one Optical Box read out with the standard trigger and DAQ system. The nominal G X experiment provided the trigger and final state particle reconstruction, yielding high statistics samples of exclusive γp → ρp, ρ → π + π − and γp → φp, φ → K + K − events as shown by the invariant mass distributions in Fig. 5 (left) and (right), respectively. These event samples provided pure samples of π ± and K ± track samples to test the DIRC reconstruction algorithms and particle identification performance. The occupancy of the MAPMT pixels form a 2-dimensional array (48 columns by 144 rows) where the Cherenkov photons from the DIRC radiators are imaged as shown in Fig. 6 for a sample of selected π + tracks. The tracks from the data (described above) are shown on the top panel of Fig. 6 while the bottom panel shows the analogous distribution from a GEANT simulation sample of selected π + tracks. These occupancy distributions were obtained in nearly real-time during the commissioning, and their consistency was critical to confirm the validity of the data being recorded as well as the implementation of the simulated detector geometry. Particle identification with the DIRC is performed by comparing the observed Cherenkov photon pattern for a single track to the expected Cherenkov angles for a π and K mass hypothesis, and computing the likelihood for each hypothesis. The measured Cherenkov angles per photon for charged pions and kaons are shown in Fig. 7 for p > 3.8 GeV/c identified through the ρ and φ reactions described above for beam data (left) and simulation (right). The results shown here are from a limited range of the available polar angles, which show a good agreement between the observed mean Cherenkov angle θ C and single photon resolution (σ C ) for the data and simulation. The average number of detected photons per track ranges from 15 to 35, depending on track incident angle, which is consistent with the observed photon yield at BaBar. These results utilize preliminary calibration and alignment, which are currently under study and improvements are expected before the final performance of the DIRC can be quantified over the full available phase space. 
Fall 2019 Commissioning and Outlook
After the Spring 2019 commissioning run the water was drained from the optical box to inspect the optical components. The mirrors which had been immersed in water for ∼6 months were found to have degraded in some areas, where a reaction with the water reduced the reflectivity. Therefore, in preparation for the Fall 2019 commissioning period, the mirrors were replaced in 2019 with new front surface mirrors, which were covered by a 3 mm layer of protective Borosilicate glass. The coupling of the glass-mirror interface maintains a thin air gap between the two surfaces.
In December 2019 the complete G X DIRC detector was assembled with two Optical Boxes coupled to the four bar boxes installed in Hall D. The mirror improvements described above were implemented in both Optical Boxes and the full detector was commissioned with beam over a two week period. Initial results show similar performance to the previous Spring 2019 commissioning period, and analysis of this data is currently underway.
